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(57) Abstract 

A polymerization catalyst for polyester production which consists mainly of ingredients other than antimony compounds and 
germanium compounds, has excellent catalytic activity, and gives a polyester which, even without undergoing catalyst deactivation or 
removal, is effectively inhibited from thermally deteriorating during melt processing and has excellent thermal stability; a polyester obtained 
by using the catalyst; and a process for producing a polyester with the catalyst. The catalyst contains neither antimony nor germanium, has 
an activity parameter (AP) satisfying AP (min) < 2T (min), gives polyethylene terephthalate having an index of thermal stability (TD, %) 
satisfying TD<25, and comprises a metallic ingredient and an organic compound ingredient containing an Ar-O- and/or Ar-N< unit. The 
polyester is usable as, e.g., various molded articles such as a fiber, film, sheet, and hollow molding. 
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fcT* (2-t KD'^xf-;!/) y^Uy-P U — h 8 9 0 0 JtmatfC^b 5 g/X 
I^CiK 'J f "7 1/ > y- U 3 -MtS 0 . :2 3gfigBAn£s &Vye# 

±UifU> (A) U x7;r;i/*©M^t^bt 0 . lmol%M"Cvf 
J±£T 2 4 5°CT' 1 O^PtmS^Ufco 5 7 5°C*T#Mb 

^Rfom(DE.Zl*Wi*£TtfT 0 . IT or rt bT£ tzpISPEE-C 18 0 
#lfflSJ6££JS&*fTo;fc: 0 »£ftfctf';^-©«H4ffi (IV) £m-l£^b 

(flW 1-2-1-18) 

*i-V if U >^ffe©*^b-^«^-{c^xfe^i:^M^^ | J 1 - 1 fc£<H 

fco ffifflbfc*«fl3^K3fiR^t*. (A)^UifU>, (B) TUifU>> (C 
) x^-;x (D) 1 , 4-v7^7>h7^X (E) l,8-^T^y 



c 



WO 00/24804 PCT/JP99/05866 

-4, 5-^tFD^7>f7^X (F) 5, 4 
_/ 7h *,X (G)2, 5-ytFD^>WX (H) 7>7?P 
(I) 4, 5-ytHD^>t7^>-2, 7-y^^>i-th-J 
SA, (J) x^UfX (K) t'JX (D ^Ktfofc^^-K 
(M) ^^l/>^iI^^-^Hb^ (lfrMO Oi^tt©^ 

) , (N) ^^ittp'-t w-^w^-^ 

10oW«©»^»)'^ (0) *U*?X [83 Tl/->. (P)p-te 
rt _ 7 ^U>^X[8]TL^->. (Q) 2, 2'rW7x^( 
R) 2, 2' -^tFb^^7xz;i/x-fM^D, 

(ib^'Jl- 1) 

*5^*m*bfc. »e>nfc#y^-®*w** d'v)-t*i-i^tft. 

(itWJl-2) 
— 1 {3 tjn L/ ic o 

( $m&M -i 9 ) 

C fl/ 7^-b 8 9 0 0li«t5g/L 

V t .Jf -j> (A) ^'ix7r;v«^^UX0. i;mol%iD*T. 
»ffiCT2 4 5-C-C1 0#IMfc#bfc. JfcVS*C5 0»ft*bT2 7 5-CS-CIW 
Uoofi**Otf**^'tT»fT O.lTorrk bt* .fefclMPUET 1 8 

(iffi^J 1-20-1-36) 

Wyy y >**©*«M^»*^ c ** fc;:: ^^^ IJ 1-19 h±< l 
atmn-3) 
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tf^ ( 2 - t Ko^r^>Ji^;i/) rl/7^1/- h 8 9 0 OMM^ML 5 g/L 

^ U if U >' (A) ^^'U Ji^^;i/4 1 ^^{3^b'r 0 . lmo 1%JDX.*C. S 
jE£T2 4 5°CT'l O^mmnLtzo &l^T*5 0^ILT2 7 5°C£T'l^b 
~?-D&mm<D]EJjZi&*klTl-fTO. 1 To r r £ LT£ ££[1]^|5]JET- 1 8 0 

(fdffctfyi- 3 8-1-5 4) ) 

*± >; if »; > ztfccDmmt^f&'frtmz-tz z tummmm 1 - 3 1 1± < 

(i:bWJl-4) 

^^-uifu^^iDx^^o^ci: j^&^frfc^i 1 - 3 7 h ^ < mm £ bT ** u 

(PII&0'J 1-55) 

(2-t Kn^ai^lO rl/7^1/-h 8 9 0 OfiigiH^b 10g/ 

T"^Uif U> (A) ^U^^l/^^J^^ftbT 0 . 1 m o 1 %1MZ-T 
, n&£.T2 4 5°CT" 1 OfrmmnVtco &V^T*5 0#£gbT 2 7 5°C2;T^ 
kuoo^lCE^^t^ fc: WT 0 . 1 T o r r £bT£ £>£P^l5l£T- 1 
8 O^a^-^^^frofeo ?# £> fife & U "x'— ©#3t4iii (IV) £ill-4£ 

(IWJ 1-56-1-72) 

^^-y if u >^m<ommt^m^^^tcz tumznMM 1 - 5 5 

b£o ^b^^^b^^(i. «#J1-2~1-1 8^fflb7c^©i:l5l 
o "Cr $> o 
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(Jttt091-5) 

^ x) >4toift*»ofc - k^tt«« 1-55 1±< u 

( 2 - b K D >^x>)V) rl/7^l/-h 8 9 0 0 MMC** b 1 0 g/ 

^ T .^^.;-»f »;> (A) S^yx^^'tO^^UO. lmol%#DX 
T\ fcflECT 2 4 5°CT* l O Wtfco fcWC 5 O.fl-fcRUT 2 7 5-C3n? 

o 

(m&m i-74~i-90) 

^ u tf> ; yZimmmfc&wmft^ztcztimimMm 1-73 ^< 

(ibWJl-6) 

U If U >4in*fciP^fcZ t^Miil^ 1-73 H*£ bTf U 

xxfi^i^tfe. f a ?-o»i^i 1 - 5 fci^bfco.. 

C (HWji-9 1) 

y ^ ^ ^ ,j ^ HWg ** 0 • 2 3^*gp («*y**A 

©LiH^CT 0. 0 5mol%«) *SnA, *WC*:>-ytry >4#y* 
7r;^©»^lt0. lmol%DD^ «jfflftT»fft:t245 

0ffi***^fcTlfTO. lTorrhbT2^ 2 7 5°C, 0. lTorrt 
M*JSU&*fTofc. PETOlVtfO. 5di/gfcH*r*««bfc* 

**M**l-6 (1) C^r. ±E&iS-ClV#0. 6dl/g©PE 

T*M*b*ft££tt*B* (TD) **«>fc. SBOftOlVtt&VCTDO* 
1-6 ( 1 ) ic^To 
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mmmi-9 2-1-1 1 8, 

m&cDl Vta^UizTDOm^Ml -6 (1) s (2), 1 - 8£^-To tztzL 
(i£$t#<J 1 - 1 Os Jrb^J 1 - 2 4 ) 

m&Cx? t ufco mm-&&fo% 1 8 o#F^ofcB^x- 1 y#o. 5 d i/g 
utwj 1-11. itmm 1-25) 

mm *)3-^j±<d^u>? u zi-ftm^mxtzfr-o tz?. tumzmMM 9 1 
t mmiz upe T^fi-a Uct 5 ^ b£o m^sjs&£ 1. 8 0 m^j^ tzn&x 

IV^O. 5 d 3f^" U if U ><D 

«jfi&o. 2moi%\zmm\,tz^ mm^m^x^tzo 
mmmi- 119-1-1 34), 

m%*&xtzmvAft\±nifam i - 9 1 tmmcDm^n^tzo mv^tzMMM 

;k£^PET©I V#0. 5 d l/gdi'J^-r^STtcgbfcfi^P^ ®ms& 
W&V>1 VtaibmzlTKDm^l -7 (1) . (2) t^-To fc*!U 

t±p e T^omi&friz-M'rzi&'c&Zo ^mmM(ommm^±m^t vx(om 

(htWJl-12) 

>%toz.%:fr^tzzt)txw£mMmi 0 0 tmmizvx^v^u 

. 3 d l/gt»an*tglfci»^l - 8 t^-To 
(JtiWJ 1-13) 
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(ibWJl- 14-1-2 3) 

^-bClV^O. 3dl/g«J3af**-CCSbfc«^fiflH|*«l-8K: 

abwj2 6) 

T O . 0 5m o 1 % t Vlto PET0I V#0 . 5 d l/gtilt^tt-tg 

\L7, (2-t HD^xf;i/) Tl/7^.1/-h 8.9 0 0aSgPt^^U5 g/L 

t2) 2' -^K^ (4-tert-tW7i^-^ (S) £tf Ux;* 
C ^®**»k»ttO. lmol%in^T. *EEC-C 2 4 5-C-C10^B» 

(n0 . lTorri: h CPlIiEt 1 8 0#^fi^H/fc£fr?fco » 
U V— (DVd&iM*^ 2-1 C^To 

(H»J2 - 2 -2- 1 9) 
2, 2'-WX(4-tert-tW7xy-;i/) (S)*ffil©*r** 

(tMR«2- 1) 

2, 2' -«-tf* (4-tert-*?Wx;-^) (S) ftttlitt* 1 
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\mmm2-2 0) 

t*^ (2-t h'D^^Ji^;U) t-WZ^— h 8 9 0 OfiSg&fc^fL 5 g/L : 

gftbD*.* &l^"C* 2,2* -^^b*X (4-tert-^7x;-;V) (S 
) i^ijx^r^W^tiitttO. lmo l%Mt, ifffiJ£T2 4 5°C 
T- 1 0^S#bfco &^T-5 O^^SIT 2 7 5°Ct-e#SU^^^ffi. 
^^i^CTtf-r O . 1 T o r r £ £ ^mUmfrX 1 8 0#Bafi*g^M& 

(^U£#'J2-2 1-2-38) 

^«^^^^fe-^WWi*»'J2-2 0 fc£<|!^£UTtf U^ir;),* 
m^Ufeo mh titz* U V— ©$>M£^t 2-2 C^-To 
(J±WJ2-3) 

2, 2' -ft^ ( S ) ; £#D;i£fr 

ofc: t WUffi^J 2 - 2 0 t^: < Plit Ut # 'J x^ri^I^bfeo 
fttc* 0 "7— <DW3&m%£i 2 - 2 £^To 
(HSfc0<J 2-39) 

hf* (2-t KD^S/if-^) U— h 8 9 0 OftSSlH-MU 5 g/L 

2' -^tX(4-tert-m;i/7x;-;i/) (S) £tf U^*^ 
^©»^U0. lmol%Mt, »ffCT24 5-CtlO^HWb 

0. lTor rhVXt!t>tzmUm&-Cl 8 0«i^ffof:. *§*>n 
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(H«J2 - 4 0 — 2 - 5 7) 
2, 2' -f^-t^ £tfij©W$Hblirt>. 

^^^x^^t^M«WJ2- 3 9 ^<P»tbt#'Jx^mt 
fco f# £>*ifc*" U 2-3 t:^to 

Mbfc*^b^^(^ 2, 2' -W7x;-JV (Q) , *7U>im 
mm*? x y -;Wb*4* ( l -i o o *tt£-c©SHr*0 (M) . * * w >5g 

UtiKp -tert -rWxy-Ms^ ( 1 »6> 1 0 0***W»* 
ft) (N) , [8] 71/-> CO) , p-tert-^*-J^ 

x [8] Tl/ -> ( P ) N x**U^> (J) . (K) s *K#n.*:r* 

>#V-h (L) s 4, 5-^t KD^7^1/>-2, 7->^;^>^- 

*hy*£ UK l, i' -v-2-i-y (T) , yy^nvy (H 

)% 2> 5-S?tKD^>W> <G> * 5 > 8-S?tKD#S/-l, 4 
->7h^> ( F) . ^U1fU> (A) . T'JIfUV (B) , (C 
K 1, 4-y7U7>^^> (D) n 1, 8-*T^-4, 5-*t 

h*D=3r^T> h^^r^ > (E) tfe^o 

(ibWJ2-4) 

y 2 - 3 tc^-To" 

(IHJW3-1) 

t'X rl/7^l/-b8 9 0 01i»C».U5g/L 

iJIfUV (A) §*-'JxXr^©»t:^U0. lmol%*nx.T. tff 

t-c 2 4 5 -c-c i o frmmn ifc e ^50^11x275 -cs-cMb^ 

«^EMt^TlK 0 . 1 T o r ri:lt^M« 180 ^ 
(^»J3 - 2-3 - 1 9) 
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*± U if U > £te©W«fc£&J«#££it;fc: - h Wft&^WJ 3 - 1 fc£ < M 
«fc bT* y «3F;i/%fi^bfco *#e»*ifctf U ^-©*M5MS*a 3 - 1 izmT 

o 

tefflbfcW*Wfc-&«»S#fck TUifU> (B) (C) , 1, 4-^ 

^^y> (E) , rs/y K^;i/-2-5 (u) , 2-7^t7h^y> (v) , 

7>77Df> (H) , 1, l 5 -t*±7^;V-2, 2' -y7^> (W) , 4 
, 5-yt h*D^r^7^1/>-2, 7 -yXM>i-t h 'J >7A (I) , ^ 

**i^> (j) , -=&u> (k) 3 ^^*^^r> (x) *ru>mmwmtZ7. 

x.;-Mb&%) (iipt>l0 0g#liT-©ig^i) (M) , ^^i/>^«ifi»^ 
p-tert-W7i;-;i/M (l^f»10 0i^OS^) (N. 
) , ay*** [8] 71/-7 (0) , p-tert-7-f^U '7 77 [8] 
Tl/-> (P) , 2-7$7t7i^ (Y) 2, 2' -^t^ (4-te 
r t-*7f;i/7i7-^) (S) X*£3o 
(Jt^J 3 - 1 ) 

(JtWJ3-2) 

DAOxf 1/>7*'J3 — ;i/i§«* JP^-ft^o fe 3 JJ^fct^Jtefll 3 - 1 

1 KlTJ^o 

(WJ3-2 0) 

fx (2-hFD^yifJl/) rU7^ 1/— h 8 9 0 OmSSiU-Ttfb 5 g/L 

^-UifU> (A) S# 'J i^r^^Ci^C^LT 0 . 1 mo 1 %#PX.X. S 
ECt 2 4 5°CX 1 O^iS^bfeo 5 0#.£gbT 2 7 5 °C^T'#^b 

^KJfc3&©JE#*».*CTfcfT 0 . lTorri: bT£ €>£ia«Uffi7! 1 8 0 

(HflS0d3 - 2 1-3-38) 
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to ttfflbfc*aMb-&**»OU *WW3 -2-3-1 9-i:ISJC"C*S- 
(Jt«0fl3'-3) 

[IIWJ4] 
(2SJK094 - 1 ) 

C. ^ (2 _ t FD ^ >X ^) rU7^1/-b 8 9 0 0 fifiSfl^Mb 5 g/L 

T-2, 2' (4-tert-*W7*^) (S) 

r^©»^bt 0. lmol%MT, SffiCT 2.4 5 "Ctf 1 O0IM 

tfTO. lTorrat^&CHMffiTJl &0#B«l»*K**fTofc. » 

(^»!l4-2-4- 1 9) 
2, 2' (4-tert^W7x;^).»fiM 

■«»tfc««pMb^te*^-2. 2 j -w^xy-^ (Q) > **u>mm 

ft) (N) , A'j^ [8] (0) . p-tert-W*-J^ 

^ [8 ] (P) . (J) . CK) s C 

XK 4, 5-^KD^WU>-2 i 7-vX;^^-th^A ( 
n s lf r - t *-2-±7 h-;b (T) s 7>^Df> (HK 5, 8- 

^D^-i, A -+7 Y *jy (D . ^utru> (A) . 7W)> 

(B) . (O . 1, 4-^.;7>h^> (D) . 1, 8-^ 
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T ^ y _ 4> 5 _ i/tKo^i/7>h7*y> (E) x 7^K^-2 5 ( 

U) T*$»*o 
(Jt®0>J4-l) 

-2, 2' -5=-^"b*X (4-tert-^f^7x;-;i/) &flo£.&a»oifcci 

t^i*HJ£#04- 1 iaic ut # y i^f fc. »&nfc*u 

(Jt*MH4-2) 

^4—1 klTJ^o 




(H»!l4 - 2 0~4 - 3 8) 

(2-fc h*D^^>3i^;i/) ^1x7^1/— h 8 9 0 0fiM£2*b_5 0 g/ 
L&CD n-^h ^V/IO — ^AOn- ^ — 0.13 ^fiOTx. 
s 2 , 2' (4-tert-^^7x;-jV) (S) £tf 

i;x^r;i/+©ii^^U''tO. ImalJSMt, fEICT2 4 5*Ctl 0 
^HflBfbfc. 0MSLX2 7 5 8 C*t#Slo^M©ffMt 

^CTffTO. lTorrtbT^f-CPia^ff-Cl 8 0#M^^&fxo 

(HJS^J 4-21-4-38) (. 

HM^I 4-2-4-19 tz^ffl U itit^a tmt-Xr&Zo 

2, 2' -^tt*^ (4 - t e r t - t^^7x;-;v) ^Di^^ofco 

tMUtrnmu - 2 o mat it^ux^rj^i^tfeo »e>nfc# 

y ©fejts<i**4 - 2 tc^-To 

(HWJ4-3 9) 

t ^ (2-tKD^>x^;v) U — h 8 9 0 0m«Sfl£*fb 5 g/L 
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2 2' (4-tert-^Wxy-;v) (S) 

;«W^btO. imoimx, *ffi«.2 4 5-C-Cl04hWW 
lf:o ^ t 5 6&*nlX 2 7 5-C*1fWUooR**©ffi**^t:Ttf 
X 0° lTorr LT<* £ craMfE* 1 8 0#M«l<teK**fT ^ 

(«g^J4-40~4-57) 
2 2' -WW^.tert.*^^^)**®*^ 

!HWJ4-2~4- 1 9C^fflb ; ^b^ilPlb-C-feSc 
(WJ4-4) 

2 2' -f^(4-tert-^Wx;^) eo^^ 

^{^^^ 

y-r— ©«ll4fl**4-3CJSt"o 

AHfm b*-H)x^^W -*■** 1.39* 

•Man*. -^wwuytA) s p;x7 ? *W»«uo, i 

m olXKt, «E C t2 4 5-C-C10»W«*Ufe. *V^5 0»*«bT 
2 7 5 •C*T#SboVE«»©E*S»*CTlf X 0 . 1 T o r r i l/C* 6 
CHUS? 1 8 0»MIMrS6*1fofc. w»*#9'-oW«« 5 

— 1 t^to 

( ^5t£$!l 5"*2~5 — 18) 

^< ra«c ur* ******* ufc. " 5 " 1 

CSW. MLtWHMWW. T'JVU> (B) , (« - i. 
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4-^;7>W>(Dh 1, 8-^7^-4, 

7>hW > (E) , 2-7^t7W> (V). 7>^Dt> (H) 

n 1} v -f-2-t7MKT)> 4, 5-^h-D^^V>-2 

N ? 7 L^^; V ^>^z:^h>;e7A (i>; x**i/*> (J)., < K) * 

^lOOI^t-cM) (M) , ^W/^l»-tert-7-^ 
7i y-;Wb^» (i*&io o (N). *^^ t8] 

7V-> (0) ,p-tert-^^nI8] > 2- 

7 ,; t 7x^ (Y)\ 2, 2' (4-t ert-^^x; 

-,10 (S) ic^^^ 

atmm 5 - 1 ) 

(ibWJ5-2) 

mmms- 1 9) 

^ ^ p7 ^-h 8 9 0 0iiWU5g/L 

WEEK 2 4 5-C-t* 1 0*HWH*bfc. -*WC 5 0A«U 2 7 
(HJI60!I 5-20-5-36) 

**yiry> (a) *ffi©«Mb^^c**fc^fc^tt«iW5- 2 0 

2C*T. ««Ufc«*Wb^fci«»^ **«5-2~5-l BMtfibfc*© 
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(ib^'J5-3) 
(HJS^J6-i) 

bf* rU7^1/-h8 9 0 011»C»t5g/.L 

O t-^w^-» (S) *#» 

^Mtt o: 1 mo f%taT. 2 1 0*»mUfc. * 

5 'o£**C't! 2 7 5'Ctt«t^^KM©E*4^t:T(K 0, 1 

t o r r ttx^nim&r is timmm&R******* *&nfc#y, 
mum 6 - 2 ~ 6 - 1 9 0 

2, 2' -^#t:* (4-t ert-^^i^x;-^ (S) 
C L 2 -T M 7 (Y) . ^ ( 1 * 

(0) . p-tert-W*'JfW [8] CP) . 

9U7> (J) > (K) s xl-ifD*^^V-^ * 4 > 

b KD^>^7^1x>-2, 7-^>V*>6g-^* A (I) > !> r " 
t _2- t 7HV (T) . 7>^Df> (H) . 2,5-ytFo^> 

1fU> (A) . TUifU> (B) . (C) . 1. 4-y75^>h7 

(D) . 1, 8-^T^-4, 5-^W>7^^> (E) 
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(SIWJ6-20) 

tTX ( 2 - b Ko ^r->o:^;i/) U !7 # \y— Y 8 9 0 0 M&pizML 5 g/ L 

-^bx (4-te rt-^^7i/-;H (s) »; ^5r;t/*c2>^ 

i^lTO. lmo l%JDit, #EECT 2 4 5°CT- 1 O^ijUfbfeo & 
V^* 5 0#£^LT 2 7 5 "C^T-^booS^Offi*^* 0 - 1 

Torrt bT£ £>fC|5ji&|5jJET- 1 8 0 frmmm&fcJfo*ft-ofco mbfttztfV 

^— ©tiM^st 6-2 iz^Tc 

(HWJ6-2 1-6-3 8) 
2 , 2 ' -^b*^ ( 4 - t e r t -*>?-f-)V7 ^/—)^ ( S ) 
^t)^(3^x.^^i:^^SS^J6-2 0 t±<|5l^^b-C^U^^;^ 

mi, mmm 6-2-6-19 iz&m b tzw&fyi t isj-t* & § <, 

(itigt#|6-3) 

2, 2' -fttx (4-tert-^Wz;-JI/) (S) ZMz-tefr 

■d tzztumtmmm e-2ot±< mm^ b-c# u ^^^;v^fi^bfe 0 it e> 

[»J7] 
(P»J7- 1) 

bT, (2-th"o>yi?-;i/) ^U?*? U.t- h 8 9 0 OMMSPC^bf^^^ > 
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5 OM^bt 2 7 5 0 C$t#SU^5M©E^4t^^Ttft 0 . 1 T o 
(||ji§0iJ7 - 2~7- 1 8) 

o ttfflbfc*WHb^lfcdi»tt- T>;tfu> (B) s «s» (c) . i, 4-y 

C 7 ,y 7 >F^/> (D), 1, 8-^^-4, 5-ytKD*Wh 

^^y>(E) ; 5 (U) , 5 , 8 -*fc KD^>- 1 , 4- 

t7W > (F) , 7>X7Df> (HK 4, 5-ykKD^>t7^> 
-2, r^^i-thU^d), 1, l'-t-2-t7MK 

TT; x**i^> (J) > ^e'J> (K) , xK#n*y.*>:tti'-l- (D . 

( i*& l 0.-0***T?©fi^6) (M) 
. 1/ >§gffit«tt P-tert- 7**7 a, y -;Hb^) U^iooi 

#«©3»Mlr) (N) > *U-y^^-C8.3 (0) v P-tert-/ 

C8] 7U-> (P) . 2, 2' (4-tert-* 

Q ^f;v7iy-;i/) (S) r-fe^o 

(itWJ7-l) 

* * u if u > *irf* ft o z. t vxw&mm 7-u±<wwfctt#yx 

UHS017-2) 

Mt? > * > ftin*fc* o fc d 4: £W*tt*tfc0i 7 - 1 < PI* £ * » 31 
^^;i/^a^bfeo ^c,nfc^u^-©^fii&^7- l tc^To 

(f!»J7-19) 

(2-tFD*fx^) fl/7^i/-hB 9 0 0I«H:»tWHy 

*a*5, esmma*.. *vvr?*:Mjif > (a) stfy^^+oBra* 

C»bT0. lmol'/oJD^ *E« 2 4 5'CTJlO^»l)Wbft.«^ 
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5 7'5*C^T-#?atooSjiB^©E*%^fc.TtfT0. lTo 

(H5£#l7-2 0-7- 3 6) 

Uif' ; >4fl60t«^^t^tfe3 tW^*±^tt«l 7-1 9,fc± < 

To ffiffl Ufc^ttMb'&ftl^**. IWJ 7-2-7-18 tc&ffl Ufcfb^ftfcH 

(Jt*fc#7-3) 

if U >£in*&frofccifc^tt^ffi0i7- 1 9-i::£<PI|8fc:LT*'; 
^^l^fi-^Lfco f#e>ttfc^U^-©^lt4ffi^*7-2^^-ro 
(fSHS«7-3 7 ) 

hTX h 8 9 0 OMMUKlttLBmy-? 

#C*fLT0. lmo l%MT, *ECt 2 4 5 °CT* 1 0#B«*H>fco 
T*5 O^SStt 2 7 5°CS-r*#SbooSJ6Sm©ffi**^fc-F»fCO.. IT 

—(DWotemzm. 7-3 t^-To 

(^WJ7- 3 8-7- 5 4) (" 
*-:f U if »; i: Wtt^Mi« 7-3 7 

(ttmn-4) 

(HWIJ7-5 5) 

b*X (2-t Ko^^x^) fU7^U-h 8 9 0 OfiggfltCftbUm^ 

d^a^5. sfiiewrax.. ifevve^uif y> (a) s^iji^r;^®® 
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mtMLXO. lmolXMt, #EC-C 2 4 5-C-C10^IHHWUfc. 

T o r r t\;X£t>K:mUmg.T~ 1 8 0^1i^Mlr^fco tefctifctfU 
x'-O^ffifi £^ 7-4 {C^k-To 
(USStf'J 7 - 5 6-7- 7 2) 

1" o b fc*«Ms6«ri^ttx 7-2-7-18 fcfcffl b fcfc^l* 0 

(Jttt#7-5)" 

^ ,j ^ v > ^ipx^^o 5 5 1± < mmt b-c # y ^ 

(WI7-7 3) 

tfX (2-b FD^v'X^) rl/7^^h8 9 O.OIlgiSC^t^^ 
^UtO. lmol%i)D^ fECT24 5'CflO^Wbf:o^ 

Tor rtv"c$e>tzmumi£X'i s o#ra«»&sjfcSfT-3fc. f§e»n^#u 

(^S^J7 - 7 4~7 - 9 0) 

To Lfc*«Mb^»^^ 7-2-7-18 fcffifli LfcflS*4»fcH 

y v y > ftfln*.fc*o c fcw^Htmii« 7 - 7 3 k± < fflttfc bT y 



[IWJ8] 
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(mmw8- 1) 

M7. (2-fc h'D^i^) 7 s U7^1/-.h 8 9.0 0SfifflC*fUT«JKii s 

5 g/LcDif^Mis (i i) 2jkm®<D^3-\s>yyzi--)vmm.&o. i 5^a 

StfK&pU *^T-*±U1fU> (A) §*'Jx7r;i/*©»^UT0. 1 
mEET£2 4 5°C£T 1 0^Iffl«#Lfc« tf^T* 5 0#£|§ LT 2 
7 5 e CtT«tooSM^tiELtO. .1 To r r (mmHg) b 
, 2 7 5°C, 0. l.To r r£T 1 8 0^B3««fr&fiJfe*ffV^ N *'y«^;i/£ 

(^£^J8-2~8-l 8) 

< mm^ lx * y m r;^nfc 0 ufc#«Wb^j*^ii% t y if y > ( b 

K 1, 4-^7^7>h7^-y> (D-)--n 1. 8-^T^y-4, 
h'pdrS/T> h^^y > (E) x 71/ V YZT)\,— 2 5 (U) . 5 , 8-ytFD 
^>-l, 4-^:7 h*y> (F) x 7>77Dtf> (H) > 4, 5-£?fc!*n 

^>^-7^u>-2, 7-^;^>gzth'^A (i) > l, 8-i??$; 

j-7*\s> (Z) , i; 1' -t-2-t7h-;v(T) V: l, l' -tf±7^ 
;i—2, 2' ->^T^> (W) % x^D*r^>^l/-F (L) . ^ y > (K 
K 2-7^^Dt> (AA) , x.X?ls7> (J). 7-r^y-4-^^;i/ 
^7'J> (BB) N p-tert-7^1/A'Jy^ [8}7I/-> (P) > * U <^_. 
y^;* [8] T'U — > (O) T'fe^o 
(Jt««8-1). 

^•^-y-tfy > (A) ^^DU^^ofcd^WW^^JS- 1 ^^<isiaK:b 

x^y x-x^jv&mtio 
atmms-2) 

115(609 8- 1—8-1 8MVtc:Jt!&0!)8- l v 8 - 2 £Tf§e>*ifc# U 

jiomm^mcom^mtim. 8 - 1 ciiifct^Lfe. 

(^M^J8-19) 
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10g/L©SiT>A*> (II) 47m^)(D^\y>'!7' ] )^'-MUm^0. 1 
8^fiS5»U i^V^l:^^" Uif' J > (A) %XV^7 u )^(Dmi$,frfcftlsX 
0. l^;v%tJP^. SEET^2 4 5°C{3T 1 0^»Lfco ^T'5 0M§ 
LT2 7 5 o C^T*^booR^^^CMiEbT0. lTorr (mraHg 
) hU 2 7 5°C. 0. 1 T o r r tt 1 8 O^FIlfi^M^lTV^v #U:rv7 

8-2 0 ~ 8-36) 
^'Uif » j ^ffeO^m^tl^^^^feciiiW^Mi^^JS - 1 9 h3:< 
|B]^tUT^Ux^^;i/^S^bfco ^fflb^Wm^tl^^ HWJ8-2 
~8- 1 8f3^fflb)fe<bl§r^|EUCT*fc&o 
(Jrb^t^U 8 - 3 ) 

^uif v> (A) 1 9 h±<mmi l z 

h»j 8-19-8-36 aeiM^ib^'j 8-3 izxnhntz.^ v^^cDm 

^3teJg©«iJ^m*^8 - 2 C£ :££>T^b£o 
(H»!l8-3 7) 

t:7 (2-t KD^^xfjl/) -^1x7* h 8 9 0 0Sfi£B£*fbT^Jg# 

2 o g/L©^^^vi/h (id 47Kmm(D^u>^ ] jz2-j]ymm^o . o 

8^»^«U *V^^U1f-U> (A) ^Uni^^;i/^©^^^MLT 
0. l^%iDit. ■»flETfc2 4 5-CtTl-0^IHUt»L : fc. #M-e5 0#£l? 
IT2 7 5 0 C^T-#SbooSMWt«bt0. lTorr (mmHg- 
) i:U 2 7 5°C. 0. 1 To r r £T 1 8 0#PJMl§»S/fo£*Tl\ U « 

(HJte0iJ8-3 8~8-5 4) 

-8-1 8 £{£fflL£<bi§r^PCT*£>3o 
UbWJ8-4) 
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mmm 8-37-8-54 mmz itwj 8-4 £t# u 
i$mm 9 ] 

(H»J9-1) 

(2-tFD^>xfjl/) r 1/ 7^ I/ - h 8 9 0 Oll^C^ttlt^ 
5 g/L©^^>S^A©:n^V>^U rJ-^M^ O . 4 6 ^«gP»U 
&wei, 1' -\fJ-73-)ls-2, 2' -S>7^> (W) *XVx-^)V*<DM ^ 
»MLT0. l^%*n^ ltJET£24 5°CCT1 0#^ii#b£o 
T*5 0t3-£^LT2 7 5°CST-^bo-C3M^^^^^^BEL''^ 0 - 1 Tor 
r (mmH g ) U 2 7 5U 0. 1 T o r r tCT 1 8 0 frmmm&BLmZfi 

(»0"J9-2~9- 1 8) 

1,1' -\fi-y?-»-2, 2' -VT^ylzftZT, ^ft?tll> 1' ~ k * 
_ 2-^-7 h_ ;t/ (T) . 7-7 > *>>-4-*«'*^y> (BB) . U > (K 
)\ 2-7^;?U^> (AA) \ xh^Dir^r^l/- b (D * ^t^? 1 *. 
y (X) [8] Tl^-> (O) , p-tert-7-»'Jy^ 

[ 8 ] 7l/ _> ( P ) „ ^U1fU> (B) ; 7>K7^7^f> (CC) , itv> 
(C) . 1, 4-^7^7>h7^>(D), 1, 8-^7*^-4, 5- 

/y (F) N 7>77Dt> (H) s 4, 5-ytKDm7^W>-2, 7 
-y^*>rtf^A (I) s 1, 8-^T^y^7^l/> (Z) 

(JtWJ 9 - 1 ) . 

lf J* -t^-7^;i.-2, 2' — >*7^> (W) **fc&Dbfc*»-3fc;ii:eW 
(Jt$t0'J9-2) 
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$%0| 9-1-9-18 3£VfcJttt« 9 - 1 s 9 - 2 « » *tfc# U 

[ftiStfl l 0 ] 
(UlStf'J 10-1) 

(2-b KD^^l/) fl/7^U-h8 ; 9 OOIMWJU 

C MLTO. 0 5mol«t, tEK 2 4 5'CT- 1 OAWU. 

5 O^gbT 2 7 5°C*T*#MD^oSJSSm©EE^J*^^T^ 1 T o r r 

tifisai o tr^fo 

(SfliMl 0-2-1 0-8 & £ tHt^Jl 0-1-1 p - 1 1) 
(itW l 0 -12 ) 

(itfeftl 0- 1 3 (#^J) ) 

(2-tFD^>x^)fl/7^-b 8 9 0 01I^MU zOMb 

lT7>^>I^bT0. 0 5mol%Wct9Wn^»t24 
CTWT 1 mmH gWTiibT* 6 CIB»Bffitf 3 WrlBM^K* 



[H«J 1 1 ] 
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ixxf;v^tM«t bTi£^>#>ra7jaa$)£ o.. i mmmnz.,. sje 

tCT 1 5 0°CT-i«£§i£SU *S^£2 1 0°C£T*±#£-££e#e>. i'J£/f 3-* 
^y-MSibf:. 18 0^t, h DpWI/U>^£0. 0 7 iiM^x^ 

mcDmm^mm^M^xmmmm^r^Bizx 2 2 o°ct* 1 o^mmnhtz^ 

4 0£-£^bT^£ 2 2 0°Cfr£> 2 5 0°C£XWUL^BiJfo&(Dfcfy%&* 
tTlfCO. lTorri:Lt^^C2 5 0 o a 0. 1 T o r r "e 4 0 ^ Jti&i 

(»i i-2~i i-26, js&vammi i-i) 
mm&mm*^tzmum±nmm 1 1 - 1 i:Mt©i#^^t^ u ^ 

fM£SU 1 o 
(3»J1 1-2 7) 

^ 1/ 7 $)Vm 1 0 0 a*g&> 1, 4 ^9 5M^£MJiSfe£#: 
oik fUfcfll 11-1 fc£'< mK&m&tm&MZ.X. %RT2 1 o°cctj»# 

KfoZfr-otzo m^X, 4 0MIbtSI§2 1 0°Cfr*»2 5 0 o CtT*#^b 
ooS^OJEETJ^^tzTfft 0. 1 Tor rfcbT££C2 5 0°a 0. 1 
TorrT-5 0ftmmm^£iJfo*ft^tzo f^ttfe* U >^ 1/ 7* V- h 
CDii^*£^i±0. 9 3dl/gt^^f;o 
(Jrb^'Jll-2) 

hCD^ffl^ai 1 fCTTN-To 
(Jt»'ill-3) 

'jf^A0ifi/>7' | j3 — jumffi. % *nx. -frfritzzt uwt$mm 1 1 

- 7 0- 
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[HWJ12] 
(H»'J1 2-1) 

5 6 li^C^tx^r;^S«i: bt^>^>07lc»& 0 '. 0 3 
oiiW L ^JEIZX 1 5 0-C^»»*M*eU SAft2 2 0«C£-e±jM<* 

H^f*^^-^*«*^o i 2om h«;^^;w;>feo. 
-caee \,tz<D t m-mmomm^mm^m^xmmmmmrfnz^x 2 3 5 °ct 

o^EMi^TinO. lTorrJ:lt^t2 8 5U 0. IT 
tM£^l 2 C^to . , . . 

xnmmi 2-2-2 6, ^xuitmmi 2-1) 

;.(WJ 12-27) 

i*M>ffiCttSW!K 2, 5kgcm-2«t2 5 0^ttHft^i 

o a^-c, mmm 12-1 1±< rau«ei««*ffl«M5*H*T#E« 

2-3 5»CT- 1 0*HM*Ufc* 5 0*«UT«Et2 3 5-C»6 2 8 5"C£ 

UTtfT 0 . lTorri:lt?^t2 8 5 °C 
, 0. lTorrf3 7^1^TOlTofco x.+ Wsi'? 9 

I/-h©IVii0. 6 3dl/gtfeofco 
(ttWJl 2-2) 



C 
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V#0. 5dl/gtItt^i{Pofc0T-I^li^Lfco 3:7c, ^8§0!I12 

- 1 tmm£vx*^)^3-\s>i-7#u—hzn&vfzo mm^mmtm^titz 

(Jti£0iJ 12-3) 

M U 5^ A 1/ > ^ U 3 —Jvmm^U Z&fr^tzZt l^ltMMM 1 2 

CH^Jl 3] 
(H»|J1 3- 1) 

Ti/7^;«y7f;H 0 0ilg|5, l, 3 -rn;^^- ;i/'7 8MSBfc 

. SBECT 1 8 0 8 CT"jt#^H^b. 2 3 0°Cfe±^W^ 

t5/^-;^§*tfec 15 0^ b^^'J«0. 0 2 7'MS 

tm-mmomm^mm^tu^.x^mmm^.r'^&izx 2 3 o°ct- 1 o&ymmn 

Vtzfe, 4 5#£gLTMjg£2 3 0°C^e> 2 6 0°Ctt#fiUooMM©S 
TJ^^icWt 0. lTorrtlt^?>C2 6 0 o Cs 0. lTorrT'80 

1 3 iZTTsTo 

(mmm 13-2-26, 43^^^ 1 3 - 1 ) 
mm-&mm*£z.tzm£i!rt-&mMM 1 3-1 i:iei^©^^f js^m 

(HJS0IJ1 3-2 7) 

\s 7 ■PfrM 1 0 0 MfigP. l, 3 -rro^vs^a— ;i/9 2M:ftgfl : £>K:/fo£5£ 
tt^^x 2. Okg/cm 2 ©ipJET2 3 O-Ctc-Cit^b^^^BJ^-rSTlc*® 
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m^i°t±<n^mmmm^m^x^mmm%-rnBizx 2 3 o-c-e 1 o#h 

«#Lfc& 4 5^*KUT«**"2 3 0'CiP&2 6.0'CSTWU^©6» 
©M^^tcTlfTO. lTorrhU^t:2 6 0U 0. ITorrT- 

0.8 3d 
(ibWJl 3-2) 

V%0. 5d l/gClUtl^^ofc©1:l^^^ 0 1 3 

(jtWJl-3-3) 

(59*011 4-1) 

. ^£2 2 0-C«±»**** s &^ Bffir*^^^-^*«*^- 1 2 0 

*M«T»EEt:T2 4 0*C-Cl 5#IMttfbfc«* 7 5^«UT«**2 4 
0"C*& 2 7 5 0 C^T'#^Uoo^^©ffi7b*^^T{fT 0 . 1 T o r r h 
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(mmm 14-2-14-26, &&vtmm h-d 

1 4 t^"fo 

(PWJ1 4-2 7) 

rl/7«10 0Ii^ :n^U>^«Jzi-;i/5 2fi*gPv 1, 4-;>^D 
^MtVS^'^y — ;i/3 :2MgB£S/i&ffiC{fc&^ 2. 5kg/cm ! ©flnff 
T2 4 O'CtT^b^^^IiJ^T^Jc^g^bfco 1 0 5#gL zKCDgJ^^ 

SJg£ 2 4 0°C£>£ 2 7 5 0 CtX-#SLooSM(5ff*§^ KTtfT 0 .. 1 
T o r r hbT<*££ 2 7 5°C, 0. 1 T o r rT 6 5^Bfi«f^S*&ff ofc 

(itWJ 14-2) 

7>J1f U>^in^^^ofeC^W^(i^»Jl 4- 1 h^tbTt'^D^ 

-tJ->^*y — ;p©n^';j:^^;i/^a-^bfco fil6^ii5MSIfc»&tiifcS'*n^ 
^>^^y-;i/CD3#'jx^r;vofettffl^l4t:^to 
(itiW3) 

i; a ©^ 1/>^'J3 — £2ni;l & ip o It Z £^&MMm 1 4 
- l tmmkL VXist7n^3rV>iS*# ;i/©n^u^^^;v^mAbfeo £ 

1 4 CC^-To 

fffibfco 
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«tDI««»Ts 2 0 0<fgT*i&&U 10 cm 2 fefc Mi bfco fttl 

(»J 15-1) 

tB^m □ © *v *» e> u fc * * * '7 * > * 5 A "-t b m b T 7 ^ ;l/ 

(HWJ1 5-2-15-2 6St>*i:bWJl 5-1-15-3) 

ttzza&Lm&nMm 15-1 fci^t»£ lt p E,T^i^ifc« n 

&rtfcPET©7-f;i/Ai1'©S«l*&«I^U 5(3 
T^bfco ftttftl 1 5 - 1 *J§*rCttfcl*. Jt^J15-2. 

15-3 CoV^liiSftl^H^^ p^fi&$J£L&2Pofco 
(tbWJl 5-4) 

TPE T^l^bfco = BWb T > ^ > CD»S& P. E T * C*fbt7 
>f€>I?hbtO. 0 5mol%J:bfc (Jttt« 1- 2 6«S««) . 
tlfcPET©7>f;i/Aff©^SS«y^U 5ti 

bfeo Jt«m 5 - 4 ©^>r;n±l^fltttllffl^»'fc^ 

[hwj 1 6 ] tp^mzFa 

: (yxfl/>^'j3-^KttT [DEGti] £^5) ) 
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(T-fe h7;i/rt b*-afi (OT [AAti] £1^5) 
( # u ^;i/©Ji^ 3 l#ai) 

o 

(%) ) 

ufc* v ^T^zmmmmM - i o o mmmmt £ , 

£f#3o Z<D&ttmzm£. 2> 3, 4. 5' 6. 7, 8. 9. 10. 1 1mm 
<DBfr<Dm3 cmx|t)5 c m^©«^$P§©«CDi^fe^©T"s lfi©M& 
4 6 gtfea. 5 mmBfromm&^-Z (fiS) (%) $J5££t2Jb ffib 

mmm 1 6 - 1 ) 

# «; bT. H»'J 1-92 Ctfffl b£M£££^Jl LUIS 

#01 ££^TPET£fii§rbfc©^b;^T-fil§r£m\ PETWIV^ 
0. 6 Ot&ofchci^T-^yrt^^mU 3[^#^#HfTF-££i2 0 
5°CT-@*§fi-££*Tofc„ #£*i£PE TCDI VjiO. 75. [D E Gal] & 
2. 6mol%, [AAM] !i 3 . 3 p p nu Jf « 3 Ifttili 0 . 3 011 
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(mmmi 6-2-1 6-26, #&vitmmi 6-1-1 6-3) 

-1-1 6-3{ifi^^^<^^^*^^<» »6-tlfcPET© c 

DEG^i] tt^mfc 1. 7-3. 5mo l%x [AAti] li5ppmWT 
N : ^3i^lli0. 3 lfifi%£TFT-fco£o 
(ItWJl 6-4) 

®m*ELmb7>^ >\z^tzmimimmm 1 6 — 1 tmmcDm^n^ 

tzo BWlit T >?=£ > P ; E T *<DM.mfr C*f L T 7* >^ t is 

TO. 05mol%J:lt (J«W«l-2 6ffiS«») o H*B*£0k 

3g^^{c^ofeo ^ f#e>tifcPE T© [DEG^fi] ,1*2. 
5mol%, [AAWK-5PPHK' W*31*Mtt^ 3 lliXtfto 

^£:LT0. 3mol%fcT'J-tfU>*K^C*rbT0. 2 m o 1 %£DX.T> 
li^H^ECt 2 4 5^1 0^H«#bfco £©8«lfifefc*x 1*1 WJ 1 
-9 2i:I^-T-fei>o *tvC5 0»HtfiU2 7 5»C^t#fil^^W 
EMI^TinO. Horri:bt?^2 7 5U 0. lTorrfl 
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CftoTfyT'ftU £e>£2 3 0°C. 0. 0 1 T'o r r©*S£TT*H*8S<&& 
IV*1. OC^'Ji'^r^^m. cins©*aft3 1 0°Cf 

7-2—17-2 6. &£WllMmi 7- 1) 

m&%LfL tzMxm&mm 1 1 ^«©»f^*fro * u i v# o . 

6 3CS:ofckI5t#'J'7-S«ac^tf3'7ftU ££>£2 3 0°C. 0 
OlTorrO^Kffli^ilU IV#1. 0©tf yM^^* 

( Jtfefll- 1 7 - 2 43 cfc V 1 7 - 3 ) 
(hbWJ17-4) 

TO. 0 5mol%tVfe (Jt««l-2 6«a««t) o U^-© I Vtf 0. 
63i:ftofci:C5 , C#^-^t^tff7 , ftU £e>fc2 3 0 o C, 0 
. 0 ITo r r©*2BT-CH««*ft«fcU IV#1. OOtfU^T^* 

(H»'J 18-1) 

1 1 6 0!»&tBW5*h , J'^^7'S>4. 0^MT2 30°Cy— >*jE2. 5 
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J*#fc**UT U^AJgB^ ITO. 3mo 1%£7»V V l/t 

(H»J 18-2-18-26. *3 £VJfctfc0* 18-1) 
(Jt«0ll 8-2) 

r u if u > sip* ^> ci numzmmm is- it mm^ * u ^ u 

V#0. 5 d l/gl:Ibt^^fc©t'l^®iilfeo Sfc* H5E#!ll£: 

ammi 8-3) 

^ ^ tf a ©^ u^ r J3 — ^ o t c tvMtemMm 1 8 

&1 8 O^HfrofcNfjjSnflVtfO. 5 d l/gC£UT^fc*vofc©T?S-&* 

ammi 8-4) 

^^^^©^J&^-^UT^^^^^bT 0 . 0 5mol%i:bfc (it 
eiJl-2 6HlMl) o : m^^P^i5J:^I V£iSl 8^To ife^U 
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i&mmm : Nichiron Black 0200% ( : B^bfig ($0 »•). 

ilJg : 4. 0%owf ■ 
#J: 10%^ (2mL/L) 

1 0%ft&V-^ ( 2mL/L) 
: 1 3 OS 
B3f?g : 45^ 
mt : 1 : 5 0 

Jgst(U3210: BJ&I^PJrM) ^v§M©^fem©nS^©M=&«iJ^b 
M5W= ( (DB-DA) xlOO)/DB 

da : t&mmm<Dm&&(D&^&ftfcmiz&v%tyiyt& 
(mmmi 9-1) ;V 

^7r>l/»-h^l/-/{:tt:^ ^Hg&^ ^ffi2. 5kg/c 

Mtzifoitft^tzo zimmm^ 1 1 o^mmmML&^^Mtm^d 5%© 

0©*-yifl/>^'J3-J^ 1 2. 5fi«Sfls |£<bl^lt#J:£bTlrganoxl330( 

^-/^-f^-iiS) o. 6mM^s^»!Ji-9 2!z&^xmmistc<vtm- 
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^tTlftO. 3 T o r r h It $ ^CffiiEtli^^^feo # 

«;«^;i/GDl V^a2tC^-To *§£*Vfc5 0f--^247^7 
(HMMl 9-2-1 9 - 2 6, jo&Vitmi] 19- 1 ) 
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